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(57) ABSTRACT 

An apparatus and methods are provided for collaboratively 
searching one or more knowledge databases formed by a 
combination of databases from a global computer network. 
The apparatus preferably includes a computer communica- 
tions network, a plurality of computer servers positioned in 
communication with the computer communications network 
for collectively providing at least one knowledge database, 
a plurality of client-user computer interfaces positioned in 
communication with the computer communications network 
for providing user interface access to the computer commu- 
nications network, and a collaborative searching engine 
positioned in communication with the computer communi- 
cations network and accessible through the plurality of 
client-user computer interfaces for providing collaborative 
searching with each of the plurality of client-user computer 
interfaces. The collaborative searching engine including a 
query searcher for conducting search queries of content of 
the at least one knowledge database, a search results ranker 
responsive to the query searcher for providing ranked con- 
tent search results representative of the relative closeness of 
a requested search query to a search inputted by at least one 
user when conducting a search through use at least one of the 
plurality of client-user computer interfaces, and a search 
results updater for continuously updating the content search 
results responsive to input from other users of the plurality 
of client-user computer interfaces. 

44 Claims, 4 Drawing Sheets 
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APPARATUS AND METHODS FOR 
COLLABORATIVELY SEARCHING 
KNOWLEDGE DATABASES 

FIELD OF THE INVENTION 

The present invention relates to the field of knowledge 
databases and, more particularly, to a system and methods 
for searching knowledge databases. 

BACKGROUND OF THE INVENTION 

The World Wide Web ("WWW") is an example of a 
global set of networked electronic resources which form one 
or more knowledge databases which have a common set of 
protocols to thereby allow users the ability to visually 
navigate through the database(s) using, for example, one of 
a plurality of computer interfaces which interface with or 
link to the networked electronic resources. Information in 
the WWW can be consistently named and accessed through 
one or more Universal Resource Locators ("URLs"). Each 
URL represents one logical grouping of information or data 
such as a Hyper-Text Markup Language ("HTML") page or 
an image. HTML pages positioned within HTML browsers 
provide a format which allows users to interactively browse 
or search through URLs. 

The extremely large amount and volatile nature of infor- 
mation in the WWW can make it extremely difficult for even 
sophisticated users to find information in this environment 
Conventional search engine technologies used on the net- 
worked electronic resources to search one or more knowl- 
edge databases take the approach of keyword indexing the 
WWW content to allow users the ability to access URLs 
according to how many keywords match the words they 
enter. The limitations of this approach are numerous for 
anyone who has tried to search the WWW using any of the 
popular search engines. For example, using only a slight 
variation in the keyword selected by the user may prevent 
access to some or even a large amount of relevant informa- 
tion within the knowledge database(s) or WWW. Also, the 
keyword approach fails to provide user notification of 
changes or modifications to the WWW. Further, the keyword 
approach takes no account of other users accessing or trying 
to access related information. 

Additionally, systems for extracting and analyzing infor- 
mation from collections of linked documents have also been 
developed, An example of such a system is shown in U.S. 
Pat. No. 5,835,905 by Pirolli et al. '905 titled "System For 
Predicting Documents Relevant To Focus Documents By 
Spreading Activation Through Network Representations Of 
A Linked Collection Of Documents. "This system creates 
maps, topology, and text similarity from the collection of 
linked documents and predicts a relevant set of documents 
for a subset of linked documents by using one or more of the 
maps. Although predicting relevant documents may be 
somewhat helpful in increasing the speed of a search, such 
a system also fails to substantially increase access to other 
related information within the databases, fails to provide 
user notification of changes or modifications to the WWW, 
and fails to take account of other users accessing or trying 
to access related information. 

Further, systems have been developed for ranking or 
enhancing the ranking of searches. Examples of such search 
rankings can be seen in U.S. Pat. No. 5,659,732 by Kirsch 
titled "Document Retrieval Over Networks Wherein Rank- 
ing And Relevance Scores Are Computed," U.S. Pat. No. 
5,717,914 by Husick et al. titled "Method For Categorizing 
Documents Into Subjects Using Relevance Normalization 
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For Documents Retrieved From An Information Retrieval 
System In Response To A Querry," U.S. Pat. No. 5,826,260 
by Byrd, Jr. et al. titled "Information Retrieval System And 
Method For Displaying And Ordering Information Based On 
Query Element Contribution," and U.S. Pat. No. 5,845,278 
by Kirsch et al. titled "Method For Automatically Selecting 
Collections To Search In Full Text Searches." Although 
these systems provide ranking to searches, such systems 
likewise fail to substantially increase access to other related 
information within the databases, fail to provide user noti- 
fication of changes or modifications to the WWW, and fail 
to take account of other users accessing or trying to access 
related information. 

SUMMARY OF THE INVENTION 

With the foregoing in mind, the present invention advan- 
tageously provides an apparatus and methods for collabo- 
ratively searching knowledge databases such as provided by 
a global computer network and thereby substantially 
increase access to other related information with the knowl- 
edge databases. The present invention advantageously pro- 
vides an apparatus and methods which use a combination of 
the knowledge databases and a plurality of users themselves 
to collectively search, browse, filter, index, and access 
information within one or more knowledge databases. The 
present invention additionally advantageously provides an 
apparatus and methods for collaboratively searching knowl- 
edge databases which overcome many of the obstacles or 
limitations of the keyword search approach such as provid- 
ing notification to the users of changes or modifications to 
the knowledge database which impact searches by users. 
The present invention further advantageously provides an 
apparatus and methods for collaboratively searching knowl- 
edge databases which adds to or learns from other users 
conducting the same or related searches within the knowl- 
edge database. 

For example, using the apparatus and methods of the 
present invention, information within the WWW or other 
knowledge database(s) is indexed browsed and searched by 
relevance to the topic by combining recommendations from 
previous or past searches from the same or different users 
that relate content with topics. Information requesters reg- 
ister browse categories and/or search criteria and receive 
notifications of content that meet their criteria. Information 
providers access the domain of requested criteria to submit 
appropriate content. Also, requesters may associate a set of 
additional credits or points with requests (which providers 
collect) to increase the chance of their request being ful- 
filled. Additional informational or advertising content in the 
form of text, images, audio, video, or other media can 
advantageously be attached to content recommendations and 
notifications according to recommendation submitters, con- 
tent providers, or other filter criteria. Meta-information 
about content can be submitted and associated with the 
appropriate content Meta-information requesters can be 
used to access information and receive notifications about 
content reviews, rankings, and changes in content status as 
they are submitted. "Instrumentation" of HTML pages is 
provided by taking HTML pages from other sites and 
modifying the layout with icons and hyperlinks to enable 
users to easily view ratings, recommend content, and/or 
notify, share, stash, content through associated icons. 

More particularly, the present invention provides an appa- 
ratus for collaboratively searching one or more knowledge 
databases formed by a combination of databases from a 
global computer network. The apparatus preferably includes 
a computer communications network, a plurality of serving 
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means positioned in communication with the computer 
communications network for collectively providing at least 
one knowledge database, a plurality of client user interfacing 
means positioned in communication with the computer 
communications network for providing user interface access 
to the computer communications network, and collaborative 
searching means, e.g., a collaborative searching engine, 
positioned in communication with the computer communi- 
cations network and accessible through the plurality of client 
user interfacing means for providing collaborative searching 
with each of the plurality of client user interfacing means. 
The collaborative searching means preferably includes 
query searching means for conducting search queries of 
content of the at least one knowledge database, search 
results ranking means responsive to the query searching 
means for providing ranked content search results represen- 
tative of the relative closeness of a requested search query to 
a search inputted by at least one user when conducting a 
search through use at least one of the plurality of client user 
interfacing means, and search results updating means for 
continuously updating the content search results responsive 
to input from other users of the plurality of client user 
interfacing means during a predetermined time period. 

The present invention also provides a method for collabo- 
rative searching at least one knowledge database. The 
method preferably includes communicating with a computer 
communications network and through a plurality of client- 
user computer interfaces and searching with each of the 
plurality of client-user computer interfaces one or more 
knowledge databases formed by a combination of databases 
from a global computer network. The searching step pref- 
erably includes the steps of conducting search queries of 
content of at least one knowledge database, ranking content 
search results representative of the relative closeness of a 
requested search query to a search inputted by at least one 
user when conducting a search through use at least one of a 
plurality of client-user computer interfaces, and continu- 
ously updating the content search results responsive to input 
from other users of the plurality of client-user computer 
interfaces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Some of the features, advantages, and benefits of the 
present invention having been stated, others will become 
apparent as the description proceeds when taken in conjunc- 
tion with the accompanying drawings in which: 

FIG. 1 is a schematic block diagram of an apparatus for 
collaboratively searching knowledge databases according to 
the present invention; 

FIG. 2 is a schematic block diagram of a searching engine 
of an apparatus for collaboratively searching knowledge 
databases according to the present invention; 

FIG. 3 is a schematic flow diagram illustrating a method 
of content searching using an apparatus for collaboratively 
searching knowledge databases according to the present 
invention; 

FIG. 4 is a schematic flow diagram illustrating a method 
of providing content recommendations using an apparatus 
for collaboratively searching knowledge databases accord- 
ing to the present invention; and 

FIG. 5 is a schematic flow diagram illustrating a method 
for presenting content and content meta -information and 
processing of content meta- information input using an appa- 
ratus for collaboratively searching knowledge databases 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention will now be described more fully 
hereinafter with reference to the accompanying drawings 
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which illustrate preferred embodiments of the invention. 
This invention may, however, be embodied in many different 
forms and should not be construed as limited to the embodi- 
ments set forth herein. Rather, these embodiments are pro- 

5 vided so that this disclosure will be thorough and complete, 
and will fully convey the scope of the invention to those 
skilled in the art. Like numbers refer to like elements 
throughout, the prime notation, if used, indicates similar 
elements 20 in alternative embodiments. 

10 FIGS. 1-2 illustrate an apparatus 10 for collaboratively 
searching knowledge databases according to the present 
invention. The apparatus 10 preferably includes or primarily 
takes the form of a collaborative searching engine for a 
global computer network, e.g., the WWW. The apparatus 10 
advantageously provides collaborative information 

15 gathering, searching, browsing, filtering and fulfillment so 
that users more readily obtain desired and related informa- 
tion or data within the knowledge database(s) which is 
searched. The apparatus 10 can be advantageously used for 
gathering, ranking, and finding information or data in col- 

20 lections of information or data such as found in the World 
Wide Web ("WWW") As understood by those skilled in the 
art, however, it will be readily recognized that the apparatus 
10 and collaborative searching engine 20 of the present 
invention are not limited to use on the WWW, but may be 

25 utilized in any system or knowledge database which pro- 
vides access to information content including documents, 
images, video, audio, textual commentary, or other data to be 
searched or located. 
The following terms denned herein are familiar to users of 

30 the WWW and take on these familiar meanings: 

World Wide Web or Web: The portion of the Internet that 
is used to store and access linked documents and content. In 
this context it also encompasses other networks not con- 
nected to the Internet, but that use the same technologies for 

35 implementation. 

Web Page or Page: A document accessible on the Web. A 
Page may have multi-media content as well as relative and 
absolute links to other pages. 
Uniform Resource Locator or URL: The address or iden- 

40 tifier for content on the Web. 

Link: An indicator on a Web page which refers to another 
Web page and which can typically be retrieved in a point and 
click fashion. The Link will specify the URL of the Web 

45 P a e e - 

Web Browser or Browser: A tool which enables a user to 
traverse through and view documents residing on the Web. 
Other rendering means associated with the Browser will 
permit listening to audio portions of a document or viewing 
5Q video or image portions of a document. 

Meta- information: Characteristic information for a par- 
ticular Web page, including name, file size, number of links 
to pages in the Web locality, reviews and ratings of the page 
content, etc. 

55 Topic: A search or categorization criteria, typically rep- 
resented as a text string, but may include other filtering or 
contextual information, including sound/audio and voice 
recognition patterns, to provide other information about the 
criteria. 

60 Content: A piece of information or data that provides the 
fulfillment to a topic request. Content includes, but is not 
limited to Links to other resources, text, hypertext, images, 
audio, video, alternative Topics, and sub-topics. 
Credit: One token of compensation to reward external 

65 entities to the system. Credits may be collected by entities 
and used to compensate them at some point of time in the 
future. 
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Notification: A system initiated publishing of information means 12, updates from other users conducting additional 

to external entities. This may be implemented by, but is not search queries on computers 18, and updates to the collabo- 

limited to sending electronic mail to the entity to be notified. rative searching engine 20. 

An apparatus 10 and methods of the present invention The searching engine 20 of the present invention operates 
preferably operates within the context of various external s as a collaborative filtering system because the external 
entities and contains functional modules and a knowledge entities that provide the content and ranking information 
base 25 of information to support entity operations as shown may be the same physical entity type, or even the same 
in FIG. 2. Client Entities 30 consist of user or automatic entity. For example, a user acting as a Searcher entity 32 
interface entities such as Searchers 32, Browsers 34, and may search for information on a topic and then act as a 
Analyzers 36 that query one or more knowledge databases 10 Recommender entity 42 to recommend some new content 
25 through a computer communications network 15 for that they have found for that topic or another topic, 
information and receive appropriate replies. Server Entities Additionally, the invention encompasses the scenario where 
40 consist of user or automatic interface entities such as the Recommender 42 is actually an external system that 
Recommenders 42, Content Sources 44, and Reviewers 46 populates the Knowledge Base 25 with appropriate content 
that provide information to the apparatus 10 either automati- 15 recommendations upon request or automatically according 
cally or upon request from the system. The collaborative to a predetermined schedule, or as new information arrives 
searching engine 20 is preferably all formed of software on into the external system. The Recommender 42, for 
a server loaded and/or mounted, as understood by those example, can include a Webcrawler or Webspider, as under- 
skilled in the art, and preferably includes a set of functional stood by those skilled in the art, which crawls or goes across 
modules and knowledge base information storage compo- 2 o different databases within a network or of the web. The 
nents that implement the functionality of the present inven- collaborative searching engine 20 continuously updates and 
tion. P uts ^1 °f me Recommendations 22 together into one 

As illustrated in FIGS. 1-2, an apparatus 10 for collabo- Knowledge Base 25 and ranks the results of search requests 

ratively searching one or more knowledge databases 25 and notifies Client entities that have requested new content 

formed by a combination of databases from a global com- 2 5 associated with specific topics. 

puter network 15 is provided. The apparatus 10 preferably A searching method 200 of an apparatus 10 of the present 

includes a computer communications network 15, a plurality invention is illustrated in FIG. 3. A search begins in step 201 

of serving means, e.g., one or more servers positioned in with the submission and acceptance of the search topic or 

communication with the computer communications network criteria from the Searcher entity 32. This search topic 

15 for collectively providing at least one knowledge data- 30 consists of any information by which the content in the 

base 25, a plurality of client user interfacing means, e.g., knowledge base 25 has been indexed, and is typically a text 

computers 18, positioned in communication with the com- search string with additional text or category filters that may 

puter communications network 15 for providing user inter- restrict the search to a particular sub-domain of the index, 

face access to the computer communications network 15, The next step 202 is to use a Ranked Topic and Content 

and collaborative searching meansi e.g., a collaborative 35 Index or Browse and Search Index 21 to determine or look 

searching, browsing, filtering, and fulfillment ("CSBFF") up the content that is appropriate to or matches the request, 

engine 20, positioned in communication with the computer The Ranked Topic and Content Index 21 may be any 

communications network 15 and accessible through the information source from which the appropriate content can 

plurality of client user interfacing means 18 for providing be retrieved according to the topic filter applied. This can be 

collaborative searching with each of the plurality of client 40 accomplished with a relational database table or tables 

user interfacing means 18. The collaborative searching which contain the relationship between the search topics, the 

means 20 preferably includes query searching means, e.g., a content, and the applicability weight of the relationship 

searcher 32, for conducting search queries of content of the between the topic and content. Once the appropriate content 

at least one knowledge database 25, search results ranking is selected, the content is sorted or ranked accordingly from 

means 21 responsive to the query searching means 32 for 45 tne most applicable to the least applicable as in step 203. In 

providing ranked content search results representative of the step 204, the ranked content is then presented to the user in 

relative closeness of a requested search query to a search the desired output format, typically a Web Page or set of 

inputted by at least one user when conducting a search pages that display the list of content and content links from 

through use of at least one of the plurality of client user which the Searcher 32 can choose, 

interfacing means 18, and search results updating means, 50 If there is no suitable content that meets the topic criteria 

e.g., preferably provided by the server entities 40 or at least of the Searcher 32, the Searcher 32 may submit a Topic 

the recommender 42 thereof, for continuously updating the Notification Request to the engine 20. Once it is entered, 

content search results responsive to input from other users of when content is added to that topic by Recommenders 42, 

the plurality of client user interfacing means 18. that Searcher 32 is sent a notification of the new content. A 

The collaborative searching engine 20 preferably also 55 Credit bounty may also be placed on the Topic Notification 

includes search content browsing means for browsing the Request so that when the new content is added, the Recom- 

content of the search results, search recommending means, mender 42 gains additional Credits, and the Searcher 32 

e.g., a recommender 42, responsive to the plurality of loses the Credits. The Credit transaction may take place 

serving means 12 for recommending at least one of content when the recommendation is submitted and/or after the 

providing (including content linking), alternative searching, 60 Searcher approves the recommendation, 

and alternative browsing queries to a user of the collabora- A recommendation method 300 of the apparatus 10 is 

live searching engine 20 through at least one of the plurality illustrated in FIG. 4. A recommendation 22 begins in step 

of client user interfacing means 18, and modification noti- 301 with the submittal and acceptance of the topic and the 

fying means, e.g., notifications 26, responsive to the plural- content or content link from the Recommender 42. The topic 

ity of serving means 12 for providing notification of updates 65 and content are validated for correctness and completeness 

to the knowledge database 25. The updates, for example, in step 302, If errors are detected, the recommendation 22 is 

include at least one of updates from the plurality of serving not accepted and the Recommender 42 may be notified of 
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the error and prompted for resubmission. If all is correct, in 
step 302, the Recommender 42 is also credited with the 
appropriate number of Credits according to the Credits 
associated with that particular Topic or Content. Note that 
Credits may be associated with certain Topic recommenda- 
tions 22 as described in the Notification Request process. 
Additionally, Credits may be associated with certain types of 
Content, for example for Content that contains Links to a 
particular Web Site 23. 

Once the Recommender 42 has been credited, the recom- 
mendation 22 is saved in step 303, and the Topic and 
Content Index 21 (including associated topics) is updated in 
step 304 to reflect the new information. This process is then 
repeated, e.g., continuously. At some time in the future, the 
recommendation 21 may be further validated to verify that 
the information, such as Content Link is valid and appro- 
priate for the associated Topic, After the index is updated, 
any Client Searcher entities 40 that requested notifications 
on that Topic are notified as in step 305. Facilities are 
provided to Recommenders 42 to find topics that have been 
requested. They may be filtered and presented to the Rec- 
ommenders 42 according to criteria such as topic, Credit 
bounty, date, or other criteria. This allows Recommenders 
42 to recommend content for topics of special interest to 
Searchers 32. Also, the content search results advanta- 
geously can be weighted based upon time (e.g., last month 
vs. last year), the particular recommender or user, frequency, 
number, or other criteria. 

A meta-information review method 400 of the apparatus 
10 is illustrated in FIG. 5. A review begins in step 401 with 
the selection of the content to be reviewed by the Reviewer 
46. This selection may be of the form of selecting the content 
from a list of or source of contents 44 presented after a 
search, or may be through some other mechanism such as 
the direct entry of a URL or entry of the content itself. Once 
the content is determined, in step 402, the existing meta- 
information and the content itself may optionally be pre- 
sented to the Reviewer. Id step 403 meta-information is 
collected from the Reviewer 46 in the form of quantitative 
and qualitative information as well as specific information 
about the site such as a contact name and address The 
information is then validated in step 404 to ensure that the 
information is legitimate according to the type of informa- 
tion entered. If errors are detected, the meta-information is 
not accepted and the Reviewer 46 may be notified of the 
error and prompted for resubmission. If all is correct, in step 
404, the Reviewer 46 is also credited with the appropriate 
number of Credits according to the Credits associated with 
reviewing that particular Content. Once the Reviewer 46 has 
been credited, the meta-information is saved in step 405, and 
the cumulative meta-information such as cumulative rating 
is updated in step 406. After the cumulative information is 
updated, any Client Analyzer entities 36 that requested 
notifications on that content are notified in step 407. Meta- 
information may also be collected from the content source 
44 itself. For example, information such as the size, type, or 
disposition of the content may be available by querying the 
content source itself. 

The topics used to index the content in the Knowledge 
Base 25 can be organized into a hierarchy that can be 
browsed by Browser entities 34. The collaborative searching 
engine 20 presents the top level topics to Browser entities 34 
which can follow Links to sup-topics or similar topics to 
access specific Content items. At each level, the subtopics 
can be presented to the user in a weighted ranking similar to 
the search mechanism, or can be presented in some other 
optimal ordering, such as most recently added or alphabeti- 
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cally. Subtopics can also be considered to be content items 
which can be recommended at appropriate topic levels by 
Recommender critics. 

The content meta-information can be accessed by Ana- 
lyzer client entities 36 once a particular content item has 
been identified via search, browse, or direct content entry 
methods. Once content is identified, it may be presented to 
the Analyzer 36 in various formats as appropriate to the 
interests of the users. Additionally, the Analyzer entity 36 
may request to be notified when changes are made to the 
meta-information due to new reviews. 

Additional content in the form of text, images, audio, 
video or other media may be attached to content recommen- 
dations 22 and notifications 26 according to recommenda- 
tion submitter, content provider, or other filter criteria. For 
example, special informational or advertising content can be 
displayed whenever content from a particular Web Site is 
presented to Client entities 30. 

Specific information from the collaborative searching 
engine 20 may be presented on or integrated with other 
searching engines or Web Sites, e.g., external entity infor- 
mation 27, in various formats to provide value to users of 
other systems. For example, the cumulative quality rating 
meta-information of each content link on a Web Page of 
another could be presented as a rating number or symbol 
image embedded in the other site's web page, with the 
information and/or image coming from the collaborative 
searching engine 20 of the apparatus 10. In essence, the 
results of other searching engines or Websites advanta- 
geously can be integrated with the collaborative searching 
engine 20. For example, Instrumentation of HTML pages is 
provided by taking HTML pages from other sites and 
modifying the layout of icons and hyperlinks to enable users 
to easily view ratings, recommend content, and/or notify, 
share, or stash content through associated icons. 

Many modifications and other embodiments of the inven- 
tion will come to the mind of one skilled in the art having 
the benefit of the teachings presented in the foregoing 
descriptions and the associated drawings. Therefore, it is to 
be understood that the invention is not to be limited to the 
specific embodiments disclosed, and that modifications and 
embodiments are intended to be included within the scope of 
the appended claims. 

That which is claimed is: 

1. An apparatus for collaboratively searching one or more 
knowledge databases formed by a combination of databases 
from a global computer network, the apparatus comprising: 

a computer communications network; 

a plurality of serving means positioned in communication 
with the computer communications network for collec- 
tively providing at least one knowledge database; 

a plurality of client user interfacing means positioned in 
communication with the computer communications 
network for providing user interface access to the 
computer communications network; and 

collaborative searching means positioned in communica- 
tion with the computer communications network and 
accessible through the plurality of client user interfac- 
ing means for providing collaborative searching with 
each of the plurality of client user interfacing means, 
said collaborative searching means including collabo- 
rative query searching means for conducting search 
queries of content of the at least one knowledge 
database, the collaborative query searching means 
including a topic filter through which to pass the search 
queries, a memory to store prior search queries, and a 
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relational database responsive to search queries passing searcher to provide ranked content search results rep- 

through the topic filter and the prior searches stored in resentative of objectively determined relative closeness 

memory to relate the filtered search queries to the of a requested search query to a search inputted by at 

stored prior searches, search results ranking means least one program user and at least one other program 

responsive to said query searching means for providing 5 user of the at least one knowledge database using 

ranked collaborative content search results representa- search queries related to the search query inputted by 

tive of objectively determined relative closeness of a the at least one program user when conducting a search 

requested search query to a search inputted by at least through use of at least one of the plurality of client-user 

one program user and at least one other program user computer interfaces, and a search results updater for 

of the at least one knowledge database using search 1(J continuously updating the content search results 

queries related to the search query inputted by the at responsive to input from other users of the plurality of 

least one program user when conducting a search client-user interfaces. 

through use of at least one of the plurality of client user 7. An apparatus as defined in claim 6, wherein said 

interfacing means, and search results updating means collaborative searching engine further includes a search 

for continuously updating the content search results 15 content browser positioned to browse the content of the 

responsive to input from other users of the plurality of search results. 

client user interfacing means. 8. An apparatus as defined in claim 7, wherein the 

2. An apparatus as denned in claim 1, wherein said collaborative searching engine further includes a search 
collaborative searching means further includes search con- recommender responsive to the plurality of computer servers 
tent browsing means for browsing the content of the search 2Q for recommending at least one of content providing, alter- 
results. native searching, and alternative browsing queries to a user 

3. An apparatus as defined in claim 2, wherein said of the collaborative searching engine through at least one of 
collaborative searching means further includes search rec- the plurality of client-user computer interfaces, 
ommending means responsive to the plurality of serving 9, An apparatus as defined in claim 8, wherein the 
means for recommending at least one of content providing, 25 collaborative searching engine further includes modification 
alternative searching, and alternative browsing queries to a notifying means responsive to the plurality of serving means 
user of said collaborative searching means through at least for providing notification of updates to the knowledge 
one of the plurality of client user interfacing means. database, the updates including at least one of updates from 

4. An apparatus as defined in claim 1, wherein said the plurality of computer servers, updates from other users 
collaborative searching means further includes modification 3Q conducting additional search queries, and updates to the 
notifying means responsive to the plurality of serving means collaborative searching engine. 

for providing notification of updates to the knowledge 10. An apparatus as defined in claim 9, wherein said query 
database, the updates including at least one of updates from searcher includes information requester registers in commu- 
the plurality of serving means, updates from other users nication with said search content browser to register brows- 
conducting additional search queries, and updates to said 35 ing categories and searching criteria and to receive notifi- 
collaborative searching means. cations of content that meet the criteria. 

5. An apparatus as defined in claim 2, wherein said query 11. A collaborative searching engine for communicating 
searching means includes information requester registers in with a computer communications network and accessible 
communication with said search content browsing means for through a plurality of client-user computer interfaces for 
registering browsing categories and searching criteria and 4Q providing collaborative searching with each of the plurality 
receiving notifications of content that meet the criteria. of client-user computer interfaces to one or more knowledge 

6. An apparatus for collaboratively searching one or more databases formed by a combination of databases from a 
knowledge databases formed by a combination of databases global computer network, the collaborative searching engine 
from a global computer network, the apparatus comprising: comprising: 

a computer communications network; 45 collaborative query searching means for conducting 

a plurality of computer servers positioned in communi- search queries of content of at least one knowledge 

cation with the computer communications network to database the collaborative query searching means 

collectively provide at least one knowledge database; including a topic filter through which to pass the search 

a plurality of client-user computer interfaces positioned in queries, a memory to store prior search queries, and a 

communication with the computer communications 50 relational database responsive to search queries passing 

network to provide user interface access to the com- through the topic filter and the prior searches stored in 

puter communications network; and memory to relate the filtered search queries to the 

a collaborative searching engine positioned in communi- stored prior searches; 

cation with the computer communications network and search results ranking means responsive to said query 

accessible through the plurality of client-user computer 55 searching means for providing ranked content search 

interfaces for providing collaborative searching with results representative of objectively determined relative 

each of the plurality of client-user computer interfaces, closeness of a requested search query to a search 

the collaborative searching engine including a coliabo- inputted by at least one program user and at least one 

rative query searcher positioned to conduct search other program user of the at least one knowledge 

queries of content of the at least one knowledge 60 database using search queries related to the search 

database, the collaborative searcher including a topic query inputted by the at least one program user when 

filter through which to pass the search queries, a conducting a search through use of at least one of a 

memory to store prior search queries, and a relational plurality of client-user computer interfaces; and 

database responsive to search queries passing through search results updating means for continuously updating 

the topic filter and the prior searches stored in memory 65 the content search results responsive to input from 

to relate the filtered search queries to the stored prior other users of the plurality of client-user computer 

searches, a search results ranker responsive to the query interfaces. 



12/18/2003, EAST Version: 1.4.1 



US 6,430,558 Bl 

11 12 

12. A collaborative searching engine apparatus as defined 21. An apparatus as defined in claim 1, wherein the said 
in claim 11, further comprising search content browsing search results ranking means responsive to said query 
means for browsing the content of the search results. searching means provides ranked content search results 

13. A collaborative searching engine as defined in claim representative of the closeness of a requested search query 

12, further comprising search recommending means respon- 5 submitted by a second user subsequent to a search inputted 
sive to a plurality of computer servers for recommending at by a first user. 

least one of content providing, alternative searching, and 22. An apparatus as defined in claim 6, wherein the search 

alternative browsing queries to a user of the collaborative results ranker responsive to the query searcher provides a 

searching engine through at least one of the plurality of ranked content search results representative of the closeness 

client-user computer interfaces. 1Q of a requested search query submitted by a second user 

14. A collaborative searching engine as defined in claim subsequent to a search inputted by a first user. 

13, further comprising modification notifying means respon- 23. A collaborative search engine as defined in claim 11, 
sive to the plurality of computer servers for providing wherein the search results ranking means responsive to said 
notification of updates to the knowledge database, the query searching means provides ranked content search 
updates including at least one of updates from the plurality results representative of the closeness of a requested search 
of computer servers, updates from other users conducting 15 query submitted by a second user subsequent to a search 
additional search queries, and updates to the collaborative inputted by a first user. 

searching engine. 24. A method as defined in claim 16, wherein the step of 

15. A collaborative searching engine as defined in claim ranking content search results further comprises ranking 

14, wherein said query searching means includes informa- content search results representative of the relative closeness 
tion requester registers in communication with said search 20 of a requested search query submitted by a second user 
content browsing means for registering browsing categories subsequent to a search inputted by a first user. 

and searching criteria and receiving notifications of content 25. A method as defined in claim 20, further including a 

that meet the criteria. credit transaction step comprising granting to a recommend- 

16. A method for collaborative searching at least one i ng user and withdrawing from a searching user a credit 
knowledge database comprising the steps of: 25 based on a predetermined credit bounty when content meet- 

communicating with a computer communications net- ing the criteria is added to content search results, 

work and through a plurality of client-user computer 26. A method as defined in claim 25, wherein the credit 

interfaces; and transaction is performed when a recommendation is submit - 

collaboratively searching with each of the plurality of ted. 

client-user computer interfaces one or more knowledge 30 27. A method as defined in claim 25, wherein the credit 

databases formed by a combination of databases from transaction is performed after a searching user approves the 

a global computer network, the searching step includ- recommendation. 

ing the steps of conducting search queries of content of 28. An apparatus as defined in claim 3, wherein the search 

at least one knowledge database using a collaborative recommending means includes content recommendation 

searcher including a topic filter through which to pass 35 populating means for populating the at least one knowledge 

the search queries, a memory to store prior search database with at least one content recommendation provided 

queries and a relational database responsive to queries, by an entity positioned externally from the collaborative 

and a relational database responsive to search queries searching means. 

passing through the topic search filter and the prior 29. An apparatus as defined in claim 28, wherein the 

searches stored in memory to relate the filtered search 40 content recommendation populating means populates the at 

queries to the stored prior searches, ranking content least one knowledge database with content recommenda- 

search results representative of objectively determined tions in response to new information being introduced into 

relative closeness of a requested search query to a the entity positioned externally from the collaborative 

search inputted by at least one program user and at least searching means. 

one other program user of the at least one knowledge 45 30. An apparatus as defined in claim 3, wherein the search 

database using search queries related to the search recommending means includes content recommendation 

query inputted by the at least one program user when populating means for populating the at least one knowledge 

conducting a search through use of at least one of a database with content recommendations according to a 

plurality of client-user computer interfaces, and con- predetermined schedule. 

tinuously updating the content search results respon- 50 31. An apparatus as defined in claim 8, wherein the search 

sive to input from other users of the plurality of recommender includes an externally-sourced content rec- 

client-user computer interfaces. ommender adapted to supply at least one content recorn- 

17. A method as defined in claim 16, further comprising mendation to the at least one knowledge database based on 
the step of browsing the content of the search results. information provided by an entity positioned externally from 

18. A method as defined in claim 17, further comprising 55 the collaborative searching means. 

the step of recommending at least one of content providing, 32, An apparatus as defined in claim 31, wherein 

alternative searching, and alternative browsing queries to a externally-sourced content recommender supplies at least 

user of the plurality of client-user computer interfaces. one content recommendation in response to new information 

19. A method as defined in claim 16, further comprising being introduced into the entity positioned externally from 
the step of notifying users of updates to the knowledge 60 the collaborative searching means. 

database, the updates including at least one of updates from 33. An apparatus as defined in claim 8, wherein the search 
the plurality of computer servers and updates from other recommending means includes an externally-sourced con- 
users conducting additional search queries. tent recommender adapted to supply at least one content 

20. A method as defined in claim 17, further comprising recommendation to the at least one knowledge database 
the steps of registering browsing categories and searching 65 according to a predetermined schedule. 

criteria and receiving notifications of content that meet the 34. An apparatus as defined in claim 11, wherein the 

criteria. search recommending means includes content recommen- 
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dation populating means for populating the at least one 
knowledge database with at least one content recommenda- 
tion provided by an entity positioned externally from the 
collaborative searching means. 

35. An apparatus as defined in claim 34, wherein the 5 
content recommendation populating means populates the at 
least one knowledge database with content recommenda- 
tions in response to new information being introduced into 
the entity positioned externally from the collaborative 
searching means. 10 

36. An apparatus as defined in claim 11, wherein the 
search recommending means includes content recommen- 
dation populating means for populating the at least one 
knowledge database with content recommendations accord- 
ing to a predetermined schedule. is 

37. A method as defined in claim 16, further comprising 
the step of recommending at least one content recommen- 
dation based on information provided by an entity posi- 
tioned externally from the collaborative searching means. 

38. An apparatus as defined in claim 37, wherein the step 20 
of recommending at least one content recommendation 
based on information provided by a system positioned 
externally from the computer communication network is 
preformed in response to new information being introduced 
into the entity positioned externally from the collaborative 25 
searching means. 

39. A method as defined in claim 16, further comprising 
the step of recommending at least one content recommen- 
dation according to a predetermined schedule. 

40. A method as defined in claim 39, wherein the at least 30 
one content recommendation is based on information pro- 
vided by an entity positioned externally from the collabo- 
rative searching means. 

41. A method as defined in claim 18, wherein the step of 
recommending includes submitting and accepting a search 35 
topic and a recommender-supplied content or content link. 

42. A method as defined in claim 41, wherein the step of 
recommending further includes validating the search topic 
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and recommender-supplied content or content link based on 
a determination of the correctness and completeness of the 
search topic and recommender-supplied content or content 
fink. 

43. A method as defined in claim 42, wherein the step of 
recommending further includes designating an error when 
the search topic or recommender-supplied content or content 
link, defining a first submission, is determined to be incor- 
rect or incomplete, providing a method user a notification of 
the error, and prompting the method user to provide a second 
submission of a search topic or recommender-supplied con- 
tent or content link. 

44. A computer program stored in a memory medium for 
use in collaboratively searching at least one knowledge 
database formed by a combination of databases from a 
global computer network, the program comprising: 

collaborative query searching means for conducting 
search queries of content of the at least one knowledge 
database, the collaborative query searching means 
including a topic filter through which to pass the search 
queries a memory to store prior search queries, and a 
relational database responsive to search queries passing 
through the topic filter and the prior searches stored in 
memory to relate the filtered search queries to the 
stored prior searches; 

search results ranking means responsive to said query 
searching means for providing ranked content search 
results representative of the relative closeness of a 
requested search query to a search inputted by at least 
one program user when conducting a search through 
use of one of a plurality of user interfacing means in 
communication with the processor; and 

search results updating means for continuously updating 
the content search results responsive to input from at 
least one other user of the plurality of user interfacing 
means. 

***** 
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